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(54) CYCLOID- INVOLUTE GEARING 

(57) Abstract: 

FIELD: mechanical engineering. 

SUBSTANCE: relatively engaging rotors of 
gearing have their teeth relatively bending 
around their profiles. Tooth head is formed 
by three sections described, respectively, 
by epicycloid, short epicycloid, and 
involute. Tooth root is also formed by three 
sections described, respectively, by 
involute, hypocycloid, and long hypocycloid. 
EFFECT: improved design. 2 dwg 
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M3o6peTeHMe othocmtch k MaLUMHOcrpoeHUfo 

M MO>KeT OblTb MCnOJlb3OBaH0 B 3y6naTblX 

3aL^enneHMflx paooHMX opraHOB 
poTopHO-BpamaTenbHbix MaiuMH, 
ruAPOABHraTejiei^, KOMnpeccopos, cmstmmkob, a 
Taioice cn/ioBbix nepeAanax. 

H3BecTHO i4MKnonflanbHoe 3y6HaToe 
3auenneHne pa6oMMX opraHOB o6"beMHOM" 
poTopHOfi MaiunHbi c BeAyu4HM n BeAOMbiM 
poTopaiwn, ycTaHoaneHHbiMn b Kopnyce, Ka>KAbifi 
M3 B3anMOorn6aeMbix npocfcuneM" poTopos 
KOToporo niweeT ronoBKy, OHepneHHyio 
annL^nKnonAOM, HO>KKy, oopasosaHHyfo 
yAnnHeHHoC^ snMi^MKnoMAoPi, OHepneHHyio 
tohkom OKpy>KHOcrn BepujuH Apyroro npocfcM/ifl, m 
conp«>KeHHbie c hmmm ooKOBbie ynacTKM, 

OHepMeHHbie 3BOJ*lbBeHTOM. 

H e aoct a t ko m M3BecTHoro LjMKnoMAa/ibHoro 
3y6naToro 3au.en.neH ma flB/iaeTCH ero 
noHn>KeHHafl Ao/iroBeMHOcTb M3-3a Toro, hto b 
TOHKe A npocfekirm poTopa, jieMcauieM Ha 
OKpyxHOCTH BeptuHH 3y6bes, KpoMKa syoa 
nonyMaeTCfl AOoraTOHHO ocTpofi. 3to npuBOAUT 
k noBbimeHHOMy usHocy 3Toro ynacTKa poTopa, 
oco6eHHo npn nepeKanMBaHMM XMAKOCTefi c 
6anbiuMM coA©P>KaHneM MexaHMHecwix HacTMu,. 
KpoMe roro, TOHKa A OAHoro poTopa CKonb3WT 
no AOBO/ibHo AnnHHOMy yMacTKy yAnnHeHHofi 
anni^HKnoMAbi ab APyoro poTopa, npn stom b 

TOHKe KOHTaKTa B03HMK36T 3HaHMTeribHOe 

yAenbHoe AaBneHMe, n M3-3a OToro ycKopeHHbifi 
h3hoc ay6a b TOHKe A. 

KpOMe TOrO, TOHKa C ♦ KOpeHb 3BOJ1bBeHTbl 

OAHoro poTopa CKonb3HT no yKoponeHHott 
annL^MKnonAe cd Apyroro poTopa. 3to Bbi3biBaeT 

3HaHMTe/lbHblM H3HOC TOHKM C. 

L4e/ib*o n3o6pereHHfl HBrmeTC* noBbiiueHne 
AonroBeHHOCTH syonaToro 3auenneHH« nyTewi 
npnTynneHUfl kpomok 3y6beB b TOHKe A(d), a 
TaKxe yMeHbiueHne ahuhw yAnnHeHHoti 
onMUMKnonAbi ab(DC) hoxkm 3y6a m 
yMeHbtueHne AnwHbi yKoponeHHOM 3nMu,MKnoMAbi 
cd(AB). 

nocTaaneHHaj? qenb AOCTuraeTCfl TeM, hto 
ynacTOK ronoBKM npoqbMnfl, npMMbwaiomMM k 
TOHKe A, OHepneHHbifi no yKoponeHHofi 
snuuMKnoMAe, sawieHfleTCfl nacTUHHo ynacTKOM 
AB. OHepneHHbiM no o6biHHotf snui^kiK/ionAe, a b 
HOKKe npo4)M/i« ynacTOK yAnnHeHHow 
3nni4HKno^Abi, npuMbiKaramuitf k kophkd 

SBOnbBeHTbl (TOHKe D) HaCTUHHO 3aMeHfleTCS 

ynacTKOM DC, onepneHHbiM no o6biHHofi 
rnnounKnonAe- ripuneM BBeAeHHbie 

AononHHTenbHbie ynacTKM o6wHHbix anni^MKnoMA 
h runoquKnonA BeAyLAero (BU4) m BeAOiworo 
(BM) poTopos B3anMOorn6aeMbJ, o6pa3yfoma« 
mx OKpy>KHOcTb MMeeT paA^yc r MeHbujMfi, neM 
paAHyc L^eHTpOMAbi R w> T.e. MOAy-nb KpuBbix m 
= r/Rw MeHbaie eAMHMHbi (<fcnr. 2). 

Ha (£nr. 1 noKasaH npoqbunb syonaToro 
3ai4enneHn« pa6onnx opraHOB (o6pa3yioii^Me 
LuecTepHM - TOpL\OBoe ceneHne pa6onnx 
opraHOB) poTopHO-BpamaTen bHOM MauunHbi b 
paspe3e. npMBeAeH npniwep neTbipex3y6bix 
o6pa3ysoinnx ujecTepeH AJ"ifl oTHocnTeribHOi?! 
my6nHbi Hape3KH da/df = 3,2, ta© d a (d f ) - 
AnawieTp OKpy>KHOCTn BeptunH (BnaAnn) poTopa. 
Yron sai^enneHns sBoiibBeHT npuHAT 
paBHbiM 0^= 20\ , MOAy/ib o6pa3yjomnx 
OKpy>KHOCTeM 6 n 9 npuHAT paBHbiM m = 0,67. 
KoacfxfMijueHT TopqoBoro nepeKpbiTMfl b stom 
cnynae paBeH 1,006. . 

Ha qbur. 2 - cxewia KOHTaKTa npoc{)Mnfi BlU c 
npoqbuneM BM b topl^obom ceneHMn. PacneT v\ 
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HepTe>K BbinonHeH Ha ri3BM "Apricot". 

npoct)H/ib ABBtDCC! 3y6a BeAymero poTopa 
1 b Topi^osoM ceneHnn B3anMOorn6aeMbi^ c 
npoqbuneM c66^baa^ sy6a BeAOMoro poTopa 2. 
B o6ineM cnynae poTopbi 1 n 2 pa3JiMHHbi, ho 
Ann ynpoiAeHMfl M3/io>KeHMfl MAen npuMewi, hto 

OHH UASHTUHHbl, KaK 3TO H npMHJITO B 

KOHorpyKLjHflX AByxsnHTOBbix, LU ecT e pe H H blX u 
KonoBpaTHbix HacocoB. B HaweM cnynae 
AnaMeTp HanaribHO^ oKpy>KHocTn d w paBeH: 
d w = d a +d f )/2. flonoriHMTejibHo BBeAeM noH^Tue 
6e3pa3MepHoro A^aMeTpa BepiunH syobeB E 
= da/df. 

flnfi npoqbunnpoBaHMfl B3anMOorvi5aeMbix 
3y6beB 3a ocHOBy 6epeM mx ximhmk) 3aL\enneHMP 
MNKLQRST ((fcvir. 2). M3BecTHO, hto nMHMK) 
3aL^enneHMfl b BMAe Ayr OKpy^HOCTM, 
Kacafotneficfl HanaribHo^ OKpy^ocTM, MMeioT 
B3aMMOorvi6aeMbie 3nMi4MicnoMAa m 

TMnoL^MKnoMAa, a jimhmkd 3aL^enneHM5i b BMAe 
OTpe3Ka npflMoPi MMeioT B3aMMOorvi6aeMbie 

SBOJlbBeHTbl. npMHMMafl BO BHMMaHMe 3TOT Cf>aKT 

m Ha3Hanafl MOAynb m o6pa3y»OL4MX 
o Kpy >KHOCTe m 6 m 9, a TaioKe Hasnanan yron 
3aL^enneHM^ 0^(0^ - yron iwe>KAy oTpe3KOM 
npflMOM LQ m npflMoPi, nepneHAMKynnpHOM 
MewoceBofl jimhmm O1O2) nonynMM hmhmio 
3auenneHMfl MNLKQRST. M3 aHanMsa jimhmm 
3au,enneHM« cxieAyeT, hto yron 
3aL^enneHMfl ot^ mo>kho nonysMTb b npeAenax 
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a MOAyrib mo>kho Ha3H3HMTb b npeAenax 



0,5 < n < 
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(IpM AaHHbix BenMHMHax MOAynn m yrna 
3anenneHMfl nonynaeTcn npoc^M/ib, cocTOflL4M^ 
M3 nflTM ynacTKOB. flyre MN o Kpy>KH oct m 
am a Me t pa BepixiMH d a jimhmm sai^enneHMfl 
cooTBeTCTByeT ynacTOK npoqbMn* CC ^ - 
yAnMHeHHaa snMi^MKnoMAa; Ayre NK OKpy>KHocTM 
paAMyca r = m.Rw, KacaKDii^eMC^ HananbHO^ 
OKpyxHocTM 7 - rvinoL^MKnoMAa CD; Ayre KL 
ochobhom o Kpy >kh oct m paAMyca 

Rv^COS COOTBeTCTByeT TOHKa D (KOpeHb 

SBonbBeHTbi); OTpe3Ky npniwo^ LQ - sBoribBeHTa 
DB-i, rAe TOHKM L M Q - TOHKM KacaHMR 
npflMOM, npoxoAflm,e« nepes nontoc saqenneHMfl 
P noA yrnoM 3ai4enjieHMfl , c ocHOBHbiMM 
OKpyxHocTAM paAMyca mm R ^coso^ pyre QR 
ochobhoPI OKpyxHOCTM - yKoponeHHafl 
snMi^MicnoMAa B-|B; Ayre RS oKpy)KHOCTM 6 
paAMyca r - 3nMi4MicnoMAa BA; Ayre ST 

OKpy>KHOCTM BepUJMH 3y6beB - TOHKa A. 

nojiynaeTCfl, hto npocf)MJib ronoBKM ABB1P 
coctomt M3 Tpex ynacTKOB: ynacTOK AB - 
3nMu,MKnoMAa; ynacTOK BB1 - yKoponeHHan 
snMi^MKnoMAa; ynacTOK B1P - 3BoribBeHTa. 
rtpoqbMnb H0>KKM PDCCi COCTOMT TaKxe M3 

Tpex ynacTKOB: ynacTOK PD - sBoxibBeHTa; 
ynacTOK DC - rMnoi^MKnoMAa; ynacTOK CC-j - 
yAnMHeHHan snMi^MKnoMAa. 

ypaBHeHMfl B3aMMOorM6aeMbix npocjDMnei^ 
3y6beB pOTOpOB nonynaeM, 3anMCbiBan 
ypaBHeHMfl nMHMM sai^enneHMH b noABM>KHbix 

CMCTeMaX KOOpAMHaT, CBfl3aHHblX C 3TMMM 
pOTOpaMM. 

Mo>kho nonyHMTb ypaBHeHM^ npocfjMnn 
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^fipomey^aHa*; hto ^yraM OKpyacHocTefi jiuhmm 
, 3aueaneHna cooTBercTByioT ypaBHeHHfl 
GnvmMKnonA h rwnounKnonA npocjwnefi. 
noACTaBJiflfl b o6mne ypaBHeHwa sntmwKnoMA m 
mnouMKnoMA SHaMeHUfl paAwycoB HenoABUKHwx 
n o6pa3yjou^nx (BbmepMMBafomvix) o Kpy>KH oct e ft 
m, onpeAerwa rpaHMi^bi ynacTKOB no paAnycaM 
rpaHHMHbix ToneK ynacTKOB hhhmm 3auenneHMfl, 
no/iyMaeM ypaBHeHua ynacTKOB npocf)HJifl. 
ypaBHeHMfl 3BonbBeHTbi onpeAenflKrrcfl no 
paAnycy HaManbHoft OKpywHoc™ n yrny 
3anenneHHfl otw - 

OTMeTMM, hto 6onbiiiafl oTHocMTenbHaa 
rny6nHa Hape3KH dotopob no3BorifleT nonynnTb 
K03CfX})Ml^MeHT TOpLJOBOrO nepeKpbiTMH &,.>= 1 
npn ManoM KOJinnecTBe syGbeB, T.e. 

TpyAOeMKOCTb H3rOTOB/ieHMfl dotopob 

yMeHbiuaeTCfl. 

CneAyeT oTMSTMTb, mto npeAnaraeiwoe 
3ai4enneHne oGnaAaer BbicoKoft Harpy30HHofi 

CnOC06HOCTblO, T3K K3K B HaHa/ie H B KOHl^e 

jimhmm 3au,erineHWfl npocfcunetf b KOHTatae 
HaxoA^TCfl oAHOBpeMeHHO ABe tomkm: 
o6pa3yiotnafl TOMKa c(A) Ha OKpywHoc™ BepiunH 
OAHoro npocpunfl KomaKTHpyeT c yAnwHeHHOtf 
annqniaionAOft ho>kkvi APyroro npocfcunfl 
CC iCaaO. n tom km snuL^MKnonAbi cd(BA) 

KOH T3 KT H py JOT C COOTBeTCTByjOLUMMM TOMK3MM 

rnnoi4HKnonAbi CD(ba), 3aTeM KopeHb 
SBonbBeHTbi D(b) OAHoro npocjwnfl 
KOHTaKTupyeT c yKopoMeHHOtf annuMKnonAoft 
dd i(BiB). 3to CHMxaeT KOHTaKTHoe 
Hanp«>KeHMe Mewy npocfwnflMH syobes, npn 
3tom no cpaBHeHwo c npoTOTMnowi Ha ynacTKax 
KOHTaiaa annunicnoMA cd(BA) n rnnoi4HKnonA 
CD(ba) KOHTaKTHoe Hanpflxenvie MeHbwe H3-3a 
oonbiuero npuseAeHHoro paAnyca KpnBH3Hbi. B 
cepeAMHe jimhmm 3aueruieHHfl KOHTaKT 
npoc(3HJieft nponcxoAHT b oahom TOMKe, ho 3Ta 

TOMKa KacaHMfl 3BOJ"lbBeHT, KOTOpbie, KaK 

M3B6CTHO, Hainnn wkipoKoe npwweHeHMe b 
cunoBbix nepeAanax. 

PaccMaTpuBaeMbie npocf>nnn poTopos 
nonHOCTbio saKpbJBatoT cpeAHne menu, TaK KaK 
jimhhh sai^ermeHMfl HenpepwBHo coeAHHntoT 
OKpy>KHOCTn BnaAMH 10 n 11 (cj>w\ 2) o6onx 
dotopob, 6oKOBbre menu Me>KAy poTopaMU n 

OOOfiMOft (KOpnyCOM) OTKpblTbl, HO 

HesHannTenbHo, TaK KaK fiHHwa 3ai^enneHMfl 
AnnHHan i/i AOBO/ibHO 6riM3Ko noAXOA^T k tohk3m 
V n W (cf>nr. 1) nepeceneHMfl oTBepcTHft b 



oooftMe. nosTOMy rwApoMaixinHbi c stmmh 
npo0nnflMH potodob nwieiOT BbicoKwft KFTfl, 
ocooeHHO 3y6waTbie Hacocbi, rAe 6oKOBbie menu 
He BnnflKJT Ha repMeTMHHOCTb 3ai4enneHn$i. 

HeooxoAHMO co6nK)AaTb ycnoBue 

5 paBeHCTBa cyMMbi paAnycoB L^eHTponA 7 m 8 
MQjKi^eHTpoBOMy paccTOHHHK) m cyMMe paAnyca 
OKpy)KHOCTM BepwHH 3y6beB OAHoro poTopa m 
paAuyca oKpyKHOCTM BnaAMH 3y6beB APyroro. B 
o6meM cnynae paA^ycw i^eHTponA pasHbie, t. e. 

10 poTopw MMBK5T pasHoe MMCJio 3y6beB m paA^ycbi 
oGpasyiomux OKpy>KHOcTeM 9 n 6 pa3Hbie, T.e. 
npocfjunn 3y6beB poTopoB pa3Hbie. flna 
poTopHO-BpamaTenbHbix MaiuMH c AByMH 
poTopaMM BbiroAHO npuMeHATb OAHy n Ty >Ke 
reoMeTpnio BlU m BM, 3T0 no3BonfleT npwweHBTb 

15 Ann Hape3fcn poTopos oamh m tot xe 
HHCTpyMeHT. A*™ Toro Heo6xoAHMO, mto6w 
paAHycbi i^eHTpoHA 7 m 8 6bjnn paBHbi Me>KAy 
co6oPi m paAnycbi o6pa3yfOL4nx OKpyKHocreii 6 m 
8 6binn TaKxe paBHbi Me>KAy co6ovi, T.e. 
3aA3BaeMbiPi MOAynb 6bin oahmm h TeM >Ke npw 

20 npoc^nnnpoBaHUM BLL4 M BM. 

PopoTHo-Bpau^aTenbHafl wiaiuMHa paooTaeT 
cneAyioLijMM o6pa30M. npn Bpaii^eHMn dotopob 
1 h 2 06-bewibi ^akoctm, satuiJOHeHHue Me>KAy 
humh n KopnycoM 3 m orpaHMMeHHbie 
B3aMMOorn6aeMbJMM npoc(DnnflMH 

25 ABB iDCCi m a^bdidc, nepeMeu^atOTCfl H3 
BcacbiBajoiAeft KaMepw 4 b HameTaTenbHyio 
KaMepy 5. 

McnonbsoBaHne npeAnaraewioro npocfunfl 
npn n3roTOBJieHnn L^nnnHApunecKnx 3y6HaTbix 
30 nepeAan yBenMHHBaeT nx ppn roB en hoct b m 
noBbituaeT mx Harpy30HHyto cnocoCHOCTb. 

OopMyna M3o6peTeHM^: 

L4MKnoMAanbHO>3BonbBeHTHoe 3y64aToe 
sai^eruieHvie, coAepxamee 3aL^enri»>OLAUiecfl 
Me>KAy coooCi 3y6HaTb»e pOTOpw c 
35 B3anMoorn6aeivibiMM npoc^nnnMn 3y6beB, 
MMejoii^MX ronoBKy, o6pa30BaHHy»o TpeM^ 
yMaCTKaMU, M3 KOTOpblX BTopoft m TpeTuCi 
ynacTKM OHepneHbi cooTBeTCTBeHHO 

yKOpO^eHHOft 3nHL\MKTIOMAOM H 3 BOH bBe HTOM , kl 

4Q HOKxy, TaioKe 06 pa 30Ba h Hy jo TpeMfl ynacTKaMU, 

M3 KOTOpblX nepBblM M TpeTHM yMaGTKM osepMeHbi 
COOTBeTCTBeHHO SBOJlbBeHTOft H yAOHHeHHOft 

3nnm4KnonAOM, OTjiMHaKDmeecn TeM, mto nepBbift 
ynacTOK ronoBKn onepMeH snui^MKnonAoCi, a 
BTopoA ynacTOK ho>kkm onepneH rvinoi4HKnoMAOM, 
45 B3anMOorn6aeMoCi c 3nMi4MKnoMAOM ronoBKM 
Apyroro poTopa. 
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